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"Improved method for the production of slabs of ceramic material" 



The present invention relates to a method for the manufacture of slabs of ceramic 
material and, more specifically, to an improvement relating to the method and plant 
described, illustrated and claimed in Italian patent No. 1,293,176 filed on 15 April 1997 
(corresponding to WO-A-9846453) of the same applicant. 

The slabs of ceramic material to which both the method according to the present 
invention and that of tilie above mentioned patent refer are the subject of European patent 
No. 378,275 and are manufactured from a ceramic mixture consisting of a granulate 
complying wi& specific parameters as regards particle size and of an aqueous inorganic 
binder vMch has special composition characteristics and for the details of which reference 
should be made to the text of the aforementioned European patent 

During the implementation of said method it was noted that some stages posed 
certain problems as regards an industrial production, said problems having been solved 
with the method and plant accor^g to the above mentioned Italian patent 

This latter method and plant oivisaged the following operations: 

1 . Depositing a layer of febric (felt) onto the moulding support; 

2. Arranging a sheet of a paper permeable to water vapour on top of the fabric 

layer; 

3. Depositing the ceramic mixture onto the sheet of paper, if necessary in two 
separate stages with insertion, after the first stage, of a mesh of reinforcing material to be 
embedded in the slab body; 

4. Depositing a sheet of rubber onto the layer of mixture; 

5. Vibrating compression under vacuum performed above the rubber sheet; 

6. Removal of the rubber sheet; 

7. Transfer of the "virgin" slab onto a metal-grid support by means of pincer 
means gripping the edge of the felt; 

8. Drying treatmCTt of the slab; 

9. Raising of the dried slab and removal of the fabric layer; 

10. Applying a layer of refractory material (engobe) onto the upper sur&ce of 
the dried slab (previously lined with the rubber sheet) and drying thereof; 

11. Overturning the slab so that it rests on the engobe-lined surfece and 
introduction into the firing kiln, witii simultaneous burning of the p£^er sheet still adhering 
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to the now visible sur&ce of the dried slab. 

The slab thus obtained then undergoes the usual finishing operations, such as 
sizing, polishing, etc. 

A major problem during this production process has been that of performing drying 
5 of the slab after the moulding phase (namely after vibrating compression under vacuum) in 
a rapid and as homog^eous as possible maimer. 

It is ob\dous that, in order to achieve this object, the sur&ces of the moulded slab 
must be_as free as possible and therefore exposal to the action of the drying means (for 
example hot air). 

10 However, the "virgin" slab is necessarily formed on a support capable of 

withstanding a vibrating compression and cannot be handled before, because of drying it 
I , reaches a sufficient d^ee of rigidity so as to become self-supportmg at least for 

w performing the albdt minor handling operations required in order to convey it to the final 

firing stage. 

^-XS For this reason, the technology applied hith^to and described in the 

aforementioned Italian patent uses a layer of febric or felt which allows the passage of the 
water vapour from the mbcture and a sheet of paper arranged between felt and mixture, said 
^eet perfoiming imihiple frmctions, namely: 
r ' 0) pt^cally separating the mixture from the felt or &bric; 

(to) absoibing excess water, which is mainly naturally expelled from the 
mbcture layer during the vibrating compression stage, and 

(iii) preventing the formation of folds which are also due to the mixture water 
azui which could result in bending of the final slab. 

For this reason, the method according to the above mentioned Italian patent uses a 

2 5 thin sheet of pzper permeable to water vapour which is arranged above a layer of &bric, 

preferably felt, which also performs the fimction of absorbing and allowing the water to 
pass through during drying. 

In the practical implementation of this method, the thin sheet of paper, which is 
completely saturated wi& water, is preferably treated so that, after di^dng, it does not form 

3 0 folds which could damage the final slab. 

It has now been found, and accordingly is the subject of the present invention, that, 
by modifying obtain stages of the above motioned method and ahering the nature ofoae 
of the elements used in the said method, the latter is substantially unproved. 
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These modifications consist mainly in replacing the thin sheet of treated paper with 
a sheet of paper of considerable thickness, which is usually classified as cardboard or 
paperboard, depending on the thickness and use, so as to absorb all the excess water 
without forming folds after vacuum vibro-compression and the drying stage. Herebelow, 
for the sake of simplicity, this sheet will be simply referred to as "paperboard". 

The present invention therefore in its most general definition consists of a method 
for the production of slabs of ceramic material, of the type in which a mixture of a 
granulated material and a water-based binder, deposited m a metered quantity on a 
tempormy support, undergoes a stage of vibrating compression under vacuum, followed by 
a drying stage during which the vibro-compressed mixture is supported by a porous 
material, and a firing stage, during which the dried slab rests on the fuing surface by means 
of a temporaiy protective layer of refractory material (engobe), charactaised in that said 
mixture, prior to die stage of vibrating conq)ression under vacuum, is oiclosed between 
two sheets, respectively a &st ^eet and second sheet, of cardboard <x paperboard of 
sufficient thickness for absorbit^ the excess mixture water, said sheets bdng removed 
prior to said drying stage. 

Therefore, the method according to Italian patent 1,293,176 is modified by 
CTvisaging the following operations: 

1 . Dqiositing a temporaiy support layer onto the moulding support; 

2. Arranging, on top of ihe ten^orary support layer, a first sheet of paperboard 
of suitable thickness for absorbing the excess mixture water; 

3. Depositing the ceramic mixture onto the sheet of paper, if necessary in two 
separate stages with insertion, after the first stage, of a mesh of remforcing material to be 
embedded in the slab body; 

4. Depositmg a second sheet of paperboard, similar to the said first sheet 
according to step (3), onto the mixture layer; 

5. Vibrating compression under vacuum performed above said second sheet of 
p^erboard; 

6. Removal of the second sheet of paperboard which is replaced with a layer 
of porous felt or other material permeable to water vapour in the form of a cloth; 

7. Ov^tuming the "vu^gm", that is rough-formed slab and removing in 
sequence the said t^porary support lay^ and said first sheet of paperboard; 

8. Transferring the slab onto a metal-grid support by means of pincer means 
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gripping the edge of the porous felt or permeable cloth; 

9. Drying treatment of the slab while resting on the said grid by means of the 
porous felt or permeable cloth; 

10. Raising the dried slab and removing the layer of porous felt or permeable 

5 cloth; 

1 1. Applying a layer of refractory material (engobe) onto the upper surfiice of 
the dried slab and drying th^eof; 

12. Overturning the layer so that it rests on the engobe-lined surface and 
introduction into the firing kiln. 

10 Comparing this method with the above summarised method according to Italian 

patent 1,293,176 it is easy to understand the advantages which arise therefrom and which 

may be summed up in the following points: 

Firstly, during the drying stage, the bottom sur&ce of the rough-formed or "virgin" 

slab, Le. that rating on the layer of cloth or fst% is no longer lined with the thin sheet of 
15 pq)erpait^ableto water vapour which, no matter 1k>w thin, in any case prevents removd 

of the water vapour. 

Secondly, before the firing stage, both the sur&ces of the dried rough-fr>nned slab 
are free, therefore allowing application of the layer of refractory material to any one of the 
two sur&ces. On the contrary in the method according to the prior Italian patesst one of the 

20 sur&ces of the dried slab undergoes the firing stage with a thin sheet of paper firmly 
adhering it, such that removal thereof is performed by means of burning during firing. 
According to the method according to the present invention, on the other hand, it is 
possible to decide to which surface the engobe is to be applied. For example, if one of ihe 
two sur&ces has surface defects, the engobe is ^lied to the other surface since it is 

25 preferable to avoid that the first surface (i.e. the sur&ce with defects) is the surfiice wMch 
is visible in the finished slab and therefore prevent this sur&ce from undergoing excessive 
sizing in order to eliminate the surface defects. 

In the practical implementation of the present invention it has been seen that, in 
place of the cloth or felt support, the temporary support may also consist of rubbor (such as 

30 a rubberised tape) which is intrinsically more resistant to the stress which is applied during 
the course of vibrating compresnon. In &ct, as mentioned, this temporary support, at the 
end of the vacuum compression stage, is removed and does not interfere with the drying 
stage. 
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Moreover, a temporary rubber support, which does not come into contact with the 
mixture and therefore does not require any particular maintenance, may be reused a 
practically unlimited number of times, while the porous &bric or felt used in the previous 
method has a limited working life. 

Finally, the cardboard or paperboard which replaces the thin layer of treated paper 
according to the prior art is undoubtedly less highly valued and therefore less costly. 

As regards the plant described and claimed in Italian patrat No. 1,293,176, it may 
be used to implement the method according to the invention with slight modifications, i.e. 
the addition of a unit for dqioidting a l^er of porous &lt or other rubber-based permeable 
material onto the rough-formed slab emerging from the vibrating compression under 
vacuum of a first unit for overturning the slab, for example by means of a pair of sandwich 
surfaces, downstream of the above porous felt deposition unit, and a unit for removing this 
porous felt downstream of the drying stage. 

Although the invention has been described in relation to a preferred embodiment, it 
is understood that conceptually and mechanically equivalent modifications and variants are 
possible and may be mvisaged without the scope of &e following dauns. 
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Claims 

1 . Method for the production of slabs of ceramic material, of the t^e in which 
a mixture of a granulated material and a water-based binder deposited in a metered 
quantity on a temporary support, undergoes a stage of vibrating compression under 

5 vacuum and then a drying stage, during which the vibro-compressed mixture is supported 
by a porous material, and a &ing stage, durii^ which the dried slab rests on the firing 
sur&ce by means of a temporary protective layer of refi^oiy material (engobe), 
diaracterised in that said mixture, prior to the stage of vibrating con^ression imder 
vacuum, is enclosed between two sheets, respectively a first sheet and a second sheet, of 
1 0 cardboard or paped^oard of sufficient thickness for absorbing the excess mixture wat^, 
said sheets being removed prior to said drying stage. 

2. Method for the production of slabs of ceramic material according to Claim 

1, characterised in that said porous material supportmg the vibro-compacted slab during 
drying is a cloth or felt which is deposited on the upper surfece of the vibro-compacted 

1 5 slab after removal of the said second she^ of paperboard so that, following the subsequent 
ovotuming of the slab, said porous doth or &tt forms the ten^oiaiy support for the slab 
during drjdng. 

3. Method for the production of slabs of ceramic material according to Claim 

2, characterised in that said first ^leet of paperboard is deposited on a temporary support so 
20 that the mixture is deposited on said first sheet of paperboard, said temporary support and 

said first sheet of paperboard being removed after said vibrating con^}ression stage and 
after the vibro-compacted slab, the upper sur&ce of which has been lined with said porous 
cloth or felt, has undergone the said oveituniing stage prior to the drying stage. 

4. Method for the production of slabs of ceramic material according to Claim 
25 3, characterised in that said tenq}orary support consists of a cloth, in particular a felt, or a 

itidiberised tape. 

5. Method for the production of slabs of ceramic material according to Claim 
2, duiracterised in that, after said drying stage, the resultant dried rough-formed slab is 
raised so as to remove said layer of porous felt or otho* permeable mat»ial on which it was 

3 0 resting during drying. 
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